A B S T R A C T Serum follicular-stimulating hormone (FSH) and luteinizing hormone (LH) as determined by radioimmunoassay, were correlated with sexual development in 29 patients with hypopituitarism (ages 14.2-29.9 yr).
INTRODUCTION
The intent of this investigation was to determine if serum follicular-stimulating hormone (FSH)1 and luteinizing hormone (LH) concentrations in subjects with hypopituitarism correlated with their state of sexual development, and to determine, if possible, in prepubertal patients whether one could predict by determining serum FSH and/or LH concentrations whether sexual development would occur.
METHODS
Serums from 25 patients (20 males and 5 females) with idiopathic hypopituitarism and 4 males with organic hypopituitarism were obtained (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) and stored at -20°C. The patients ranged in age from 14.2 to 29.9 yr. The radioimmunoassay techniques for determining FSH and LH have been previously reported (1) (2) (3) (4) (5) (6) (7) (8) as have the normal values utilized in this manuscript (4, 8, 9) . Results are reported as milli International Units (mIU) of the second international reference preparation of human menopausal gonadotropin (2nd IRP-HMG). The standard deviation (SD) for FSH in multiple assays is ±1.1 mIU/ml at a level of 7.1 mIU and +0.4 mIU at 2.3 mIU/ml. The SD for LH in multiple assays is +1.2 mIU at a level of 8 mIU/ml and ±0.4 mIU at 1.4 mIU/ml.
Staging of sexual development in males was according to the system of Tanner (10) . Boys in stage I were completely prepubertal; those in stage II had enlargement of 1 Abbreviations used in this paper: FSH, follicular-stimulating hormone; GH, growth hormone; LH, luteinizing hormone; 2nd IRP-HMG, second international reference preparation of human menopausal gonadotropin. Growth hormone (GH) deficiency was defined as a GH response of < 5 ng/ml to hypoglycemia and arginine infusion; thyroid-stimulating hormone (TSH) deficiency as a radioactive iodine (RAI) uptake of < 15% and/or a T, iodine of < 2.9 ,ug/1OO ml;' and adrenocortical-stimulating hormone (ACTH) deficiency as a response of < (Tables I and II) . Four of five males with GH deficiency without ACTH or TSH deficiency developed to stage III; and three of the four progressed to stage IV of sexual development (Table II) . In contrast, sexual development to stage III or beyond had occurred in only 3 of 10 males with GH deficiency associated with ACTH and TSH deficiency (Table II) . Mean serum FSH and LH concentrations for all age groups were significantly (P < 0.01) lower than the mean levels of normal males (Table III) (Table II) . Mean FSH and LH concentrations of the 15-16 yr age group were not significantly different (P < 0.3) from the mean of normal females (Table IV ) . However, the mean serum FSH concentration of stage I was significantly (P < 0.03) lower than that of normal females, and the mean LH concentration of stage III was significantly (P < 0.01) greater than that of normal females (Table IV) . A progressive increase in mean serum FSH and LH concentrations by stage was observed (Table IV) (Tables III and   IV) . A similar pattern has been reported for normal individuals and patients with constitutional delayed adolescence (9) . Though (Tables I and II) approached the adult state of sexual maturation. In this regard, it is of interest to note the serum LH concentrations (13.5, 19.6 mIU/ml) of the two 15 yr old females in stage III (Table IV) . Root, Moshang, Bongiovanni, and Eberlein have indicated that a 17 yr old female with idiopathic hypopituitarism who had a serum LH concentration of 13.7 mIU/ ml attained sexual maturity (13) .
In conclusion, the data indicate that hypopituitary subjects may attain various levels of sexual development and suggest that in an occasional case full sexual maturity may be achieved. Serum FSH and LH concentrations correlate with stage of sexual development, and the finding of an LH serum concentration in a prepubertal patient which is less than the range of normal for stage I of sexual development strongly suggests that the patient will have sexual infantilism during adult life.
